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ABSTRACT 

Background: Atopic dermatitis (AD) is a chronic inflammatory skin disease, characterized by intense 
itch, typical localization and a specific image of skin lesions. Pathogenesis of pruritus in AD is not fully 
understood, but recent studies emphasize the role of interleukin-31 (IL-31). This relatively recently 
described cytokine is considered to be a potential mediator inducing pruritus in AD. 

Aim of the Work: was to assess the correlation of serum IL-31 level and the disease severity in children 
with AD. 

Patients and Methods: a case control study. Sera were obtained from 50 AD children and 30 healthy 
volunteers. IL-31 levels were measured using ELISA with standard kits from EIAab R&D Systems. 
Serum IL-31 levels were correlated with AD disease activity. Disease severity in children with AD was 
assessed using the SCORAD (Severity scoringof atopic dermatitis) index. 

Results: Serum IL-31 level was significantly higher in AD children (Mean + SD 99.73 + 75.93) than 
in healthy children (Mean + SD 54.01 + 57.36), (p-value = 0.019). Serum IL-31 levels correlated 
positively with the calculated severity score (SCORAD index), (rs = 0.480, p- value <0.001) 
Conclusion: The results of this study confirm the importance of IL-31 in AD pathophysiology. Serum 
IL-31 level is an objective reliable marker of AD severity in children. It may represent a novel target 
for antipruritic drug development. 
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INTRODUCTION 

Atopic dermatitis (AD) is a chronic, relapsing relatively newly described cytokine is 
and pruritic inflammatory skin disease, preferentially produced by activated T cells 
characterized by typical localization and a skewed towards Th2 "!. Interleukin-31 is 
specific image of skin lesions, with coexistence related to the IL-6 cytokine family ". It signals 
of other atopic diseases. Diagnostic criteria for through a heterodimeric receptor composed of 
AD elaborated by Hanifinand Rajka have been IL-31 receptor a (IL-31RA) also known as 
universally accepted, due to a large variety of gp130-like receptor (GPL) and oncostatin M 
the clinical picture '!. Pruritus is one of the most receptor (OSMR) '8!, Other studies revealed 
common symptoms in AD, practically that IL-31 serum levels are higher in patients 
occurring in each patient. Therefore, it has been with AD comparing to healthy controls H", 
included as one of the four major diagnostic Moreover, serum IL-31 levels correlate with the 
criteria ''!, Scoring the intensity of pruritus is disease activity in atopic patients |"), 

an integral part of the SCORAD (Severity Evidence of the importance of IL-31 in the 
SCORing of Atopic Dermatitis) index, which is pathogenesis of pruritus is also present in 
commonly used to determine the severity of the studies on IL-31 inhibitors relevant to the 
disease @!. The etiology of pruritus in AD is not treatment of AD 13), 

fully explained, however the participation of The aim of the study was to assess the 
some endogenous mediators, neurotransmitters, correlation between serum IL-31 levels and 
arachidonic derivatives and cytokines has been severity of AD in children. 

taken into consideration in itch PATIENTS AND METHODS 
pathophysiology ™!. Recently, in numerous This study included a total of 80 subjects, 
studies, interleukin-31 (IL-31) has been divided into two groups; group I: 50 patients 
associated with the pathogenesis of pruritus in with atopic dermatitis and group II: 30 Healthy 
chronic inflammatory skin diseases '°!. This volunteers served as control group. They were 
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attending at Out-patient Clinic of Dermatology 
&Venereology Department; Al-Azhar 
University Hospital, Damietta and Desouk 
General Hospital. Approval of the ethical 
committee and a written informed consent from 
all the subject parents were obtained. This study 
was conducted between January 2018 to August 
2018. 

Venous blood samples were obtained from 
patients and control subjects. Serum IL-31 was 
measured using ELISA technique with standard 
kits from ElAab R&D Systems. Sera were 
stored at —30°C until assayed. All analyses were 
performed according to the manufacturer’s 
protocol. Disease severity was determined 
using the SCORAD (Severity scoring of atopic 
dermatitis) index including subjective 
symptoms, extent and intensity of the lesions. 
STATISTICAL ANALYSIS 

Data were collected, summarized and reported 
on data collection sheets. Data was re-entered 
into computer Microsoft Excel sheets with 
appropriate tabulation and graphical 
presentation. Data entry, processing and 
Statistical analysis was carried out using 
MedCalc ver. 15.8. Tests of significance (Chi 
square, student’s t-test, Mann-Whitney's test, 


Spearman's correlation coefficient and 
multivariate linear regression analysis) were 
used. Data were presented and suitable analysis 
was done according to the type of data 
(parametric and non-parametric) obtained for 
each variable. P-values less than 0.05 (5%) was 
considered to be statistically significant. 
RESULTS 

Group I: 50 patients with atopic dermatitis; 
their ages ranged between 3 and 11 years [mean 
+ standard deviation (SD) = 5.98 + 2.35years]. 
They comprised 30 boys (60%) and 20 girls 
(40%). Group II: 30 Healthy volunteers served 
as control group. This group comprised healthy 
children without past, current or family history 
of allergic disorders. Their ages ranged between 
3 and 10 years [mean + standard deviation (SD) 
= 6.50 + 2.39years]. They comprised 20 boys 
(66.7%) and 10 girls (33.3%). 

Serum IL-31 levels in both groups 

Table 1 shows the median and quartile values 
of serum IL-31 level in both groups. We found 
significant differences between the group of 
patients with AD and CG (Figure 1). 

The statistical analysis showed that serum IL- 
31 level was significantly higher in AD than in 
the control group (AD vs. CG, P < 0.05). 


Table (1): Comparison between the two studied groups regarding serum levels of IL31. 


Serum levels of IL31 Case Control U 
pg/ml (n = 50) (n = 30) 


Mean + SD. 99.73 +7.93 


54.01 +7.36 





514.0 0.019 
72.27 3114 
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Figure (1): Comparison between the two studied groups regarding serum levels of IL31. 

Correlation between serum IL-31 level and the disease severity 

Serum IL-31 level correlated with the disease severity by SCORAD index (p <0.001). table (2) 

The serum level of IL-31 was highly significant in correlation to the SCORAD score among the study 


group (P< 0.005). (Figure2) 


Table (2): Correlation between serum levels of IL31 and SCORAD score in atopic group. 
Serum level of IL31 
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Figure (2): Correlation between serum levels of IL31 and SCORAD score in atopic group. 


Table 3 shows the relation between the severity of atopic dermatitis according to the SCORAD index 
and the serum level of IL31 showed significant correlation between mild and moderate cases and 
between moderate and severe cases where (P<0.05). While the correlation was highly significant when 


comparing mild and severe cases (P<0.005). (Figure 3). 


Table (3): Relation between severity according to SCORAD index and serum level of IL31 in atopic 
group. 


Serum level of 
IL31 Mild Moderate Severe 
pg/ml (n= 23) (n= 20) (n= 7) 


32.56 108.05 204.0 
Sig.bet.Grps pi=0.048,p2<0.001,p3=0.007 17.544 <0.001 
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Figure (3): Relation between severity according to SCORAD index and serum level of IL31 in atopic 


group. 


DISCUSSION 

Atopic dermatitis (AD) is a chronic, relapsing 
and pruritic inflammatory skin disease, 
characterized by typical localization and a 
specific image of skin lesions, with coexistence 
of other atopic diseases. Pruritus is one of the 
most common symptoms in AD, practically 
occurring in each patient l!“ Scoring the 
intensity of pruritus is an integral part of the 
SCORAD (Severity Scoring of Atopic 
Dermatitis) index, which is commonly used to 
determine the severity of AD "l, During the last 
few years, the involvement of novel 
interleukins, as IL-31, emerged "5, IL-31 is a 
cytokine that is believed to play an important 
role in atopic dermatitis (AD). IL-31 levels 
positively correlate with disease severity in 
children with AD "©, IL-31 is a novel Th2-cell- 
derived cytokine that induces severe pruritus 
and dermatitis, and is increased in AD skin 
lesions. In several studies, IL-31 serum levels 
in AD correlate with disease severity ''7), 
Recently, interleukin-31 (IL-31) has been 
associated with the pathogenesis of pruritus in 
chronic inflammatory skin diseases. This 
relatively newly described cytokine is 
preferentially produced by activated T cells 
skewed towards Th2 "I, We held a cross- 
sectional comparative study and enrolled 50 
patients with atopic dermatitis and 30 healthy 
volunteers as control group, with ages ranging 
between 3 to 12 years old to assess the 
correlation between serum IL-31 levels and the 
disease severity in patients with AD. We found 
that serum interleukin-31 was significantly 
high among the cases with AD (P < 0.05). This 
comes in agreement with all previous studies, 
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where, Raap et al., as one of the first, achieved 
significantly higher serum IL-31 levels in the 
group of patients with AD l, Similar results 
were obtained by Ezzat et al. and Kim et al. 
comparing serum IL-31 levels in AD patients 
with healthy ones. Analysis of serum IL-31 
levels were performed in both cases using 
ELISA method, obtaining significantly higher 
results in AD patients!'®:'9!, 

Nobbe ef al. demonstrated increased 
immunoreactivity of IL-31 in infiltrating 
inflammatory cells in AD compared with 
pruritic or Th2-mediated diseases |"). 
Szegediet al. proved that T cells in chronic AD 
skin produce IL-31 and that AD lesions contain 
increased levels of these IL-31-producing T 
cells '°!. Cornelissen et al. found enhanced 
expression of the gene that encodes the 
cytokine IL-31 in skin lesions of patients with 
AD P1, 

Amin and their colleges in their study, reported 
that there was a significant increase of IL-31 
expression in patients with AD at sites of the 
lesions when compared with the nearby 
apparently normal skin of the same patients 7), 
In our study we proved a correlation between 
the serum level of IL-31 and the severity of AD, 
where the serum level of IL31 was highly 
significant in correlation to the SCORAD score 
among the study group (P< 0.005), where the 
relation between the severity of atopic 
dermatitis according to the SCORAD index and 
the serum level of IL31 showed significant 
correlation between mild and moderate cases 
and between moderate and severe cases where 
(P<0.05). While the correlation was highly 
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significant when comparing mild and severe 
cases (P<0.005). This comes in line with the 
results of Ezzat et al. who showed a show a 
positive correlation between the severity of the 
disease and serum IL-31 levels l!!! 

Kim ef al. also pointed out to a positive 
correlation and a strong interrelation between 
serum levels of IL-31, the degree of the disease 
severity and mRNA level for this cytokine in 
skin biopsies of patients with AD "”, 

Amin and their colleges in their study, also 
reported similar results to ours, where they 
stated that there was a statistically significant 
positive correlation between the intensity of IL- 
31 expression in patients with AD regarding 
SASSAD score reflecting AD severity °”. 
This result agreed with Lei et al., who found 
that IL-31 expression was positively correlated 
with severity of AD I, On the contrary, 
Siniewicz-Luzenczyk et al., found different 
results from those, where they found no 
correlation between the severity of the disease 
and serum IL-31 levels!'*!, which may be partly 
consistent with Neisset al.'s study, who found 
statistically increased mRNA levels of IL-31 in 
biopsy specimens of patients with AD, 
irrespective of the disease severity °“. 
CONCLUSION 

It could be concluded that the serum IL-31 level 
is shown to be higher in children with AD than 
in healthy patients, which is consistent with the 
results given by other researchers and is 
significantly correlated to the severity of the 
disease. The results of this study confirm the 
importance of IL-31 in AD pathophysiology. 
Serum IL-31 level is an objective reliable 
marker of AD severity in children. It may 
represent a novel target for antipruritic drug 
development. 
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